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This project was a step forward in making Ethernet-based and 802.11 networks suitable 
for control systems in industrial environments. To achieve this, the research presents the 
communication and control methodologies in distributed real-time control applications. 
From the perspective of networking, a relative clock synchronisation protocol was 
designed. Real-time performance of 802.11 networks was analysed by an analytical 
model and further improved by our cross-layer design method. From the perspective of 
control, a predictive control method was designed for compensating for transmission 
delays and packet losses. This thesis also developed a simulation environment for 
measurement and evaluation of control and communication performance of networked 
control systems. 
